The interaction of daunorubicin and doxorubicin with DNA and chromatin.
Isotherms that describe the binding of anthracycline antibiotics (including daunorubicin and doxorubicin (adriamycin)) to calf thymus DNA and chromatin have been obtained by means of fluorescence measurements. As expected for charged ligands, the association constants for the interaction of all drugs examined with DNA were found to be dependent on the ionic strength. However, in the case of the daunorubicin-DNA interaction, a marked decrease in the number of binding sites was also observed when the ionic strength was increased. It is suggested that the effect of salt concentration on the number of potential binding sites of daunorubicin molecules to DNA may be the result of some salt-induced alterations in the DNA conformation. This interpretation is also supported by binding data obtained with calf thymus chromatin; Whereas at low salt concentration the binding parameters for the doxorubicin-chromatin interaction are similar to those expected by neutralization of the phosphate groups by histones, modifications of the DNA structure in chromatin are invoked to account for the reduction and heterogeneity of daunorubicin binding sites. The side chain at C-9 could play an important role in determining the strength and specificity of the anthracycline-DNA interaction.